J 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



© Publication number: 



0 333 099 

A2 



® - 

© Application number 89104399.4 
@ Date of filing: 13.03.89 



EUROPEAN PATENT APPLICATION 



© intci>.G01N 21/86 , G01N 35/00 , 
G01N 33/48 



© Priority: 14.03.88 JP 34118/88 


© Applicant: OMRON TATEISI ELECTRONICS 


CO. 


© Date of publication of application: 


10, Tsuchldo-cho Hanazono Ukyo-ku 


20.09.89 Bulletin 89/38 


Kyoto-shl Kyoto-fu(JP) 


© Designated Contracting States: 


© Inventor: Kobayashi, Toshlyukl c/o Omron 


AT BE CH DE ES FR GB QR IT LI LU NL SE 


Tatelsl Elec. Co. 




Patent Center 20, Igadera Shimokaiinji 




Nagaokakyo-shi Kyoto 617(JP) 




Inventor: Makita, Shlgeru c/o Omron Tatelsi 




Elec. Co. 




Patent Center 20, Igadera Shlmokalln|l 




Nagaokakyo-shi Kyoto 617(JP) 




Inventor: Ota, Hlroyukl c/o Omron Tateisi 




Etec. Co. 




Patent Center 20, Igadera Shimokaiinji 




Nagaokakyo-shi Kyoto 617(JP) 




© Representative: Wllhelms, Rolf E., Dr. et al 




WILHELMS, KILIAN & PARTNER 




Patentanwalte Eduard-Schmld-Strasse 2 




D-8000 MUnchen 90(0E) 



© Color comparison device having a bulged Insertion groove for holding a test stick In a flexed 
condition. 



@ A color comparison device comprises a casing 
unit having a comparison window for displaying a 
^comparison color sample section mounted on a ro- 
<(tatable wheel and a test stick Insertion groove por- 
tion formed in an upper surface of the casing unit at 
§Jone end thereof and disposed generally centrally of 
Othe width of the casing unit, the insertion groove 
portion communicating with the comparison window 
{¥)S0 that a test stick inserted into the insertion groove 
CO portion overlies the comparison color sample section 
Qin the comparison window, the insertion groove por- 
tion having a bulged fixing section by which a test 
fj» stick inserted in the insertion groove is held therein 



LU 



in a flexed condition. 
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COLOR COMPARISON DEVICE HAVING A BULGED INSERTION GROOVE FOR HOLDING A TEST STICK IN 

A FLEXED CONDITION 



Background of the Invention 



a. Field of the Invention 

This invention relates to a test sample color 
comparison device used in biochemical examina- 
tions such as urine sugar, blood sugar, urobilin and 
other such examinations. The color comparison de- 
vice contains a plurality of color reference shades 
which are sequentially compared to a color of a 
test stick reagent portion which has been impreg- 
nated, for example, with blood, in order to deter- 
mine which of the color reference shades best 
matches the color of the reagent portion. The color 
shade which best matches the color of the test 
paper provides an indication of a biochemical con- 
dition, for example, the amount of sugar in the 
blood. 



b. Discussion of Related Art 

Fig. 3 (perspective view) and Fig. 4 (cross- 
sectional view) show a color comparison device on 
which the present invention Improves. Specific de- 
tails of this device are disclosed in Japanese Ap- 
plication No. 62-310246 and U.S. application Serial 
No. 268,561 filed November 8. 1988, the disclosure 
of Serial No. 268,561 is incorporated herein by 
reference. 

Another related color comparison device is also 
disclosed in U.S. application Serial No. 224,367 
filed July 26, 1988, the disclosure of which is also 
incorporated herein by reference. 

The color comparison device of Figs. 3 and 4 
comprises a casing unit 1 which includes: an inser- 
tion section in the form of a test stick Insertion 
groove portion 13 for removably receiving a color 
test paper portion 51 of a test stick 5: a protruding 
display section 11 for displaying the results of a 
color comparison; a manipulable rotatable wheel 2 
rotatably fitted on the protruding display section 1 1 
of the casing unit 1; a comparison color sample 
section 21 attached to the upper surface of the 
manipulable wheel 2 and having a plurality of 
staged reference color shades arranged in a cir- 
cular array; a plurality of converter switches K 
mounted on the casing unit 1 in registry with the 
wheel 2 which convert the results of a visual com- 
parison between the comparison color sample sec- 
tion 21 and the color test paper portion 51 into 
electrical signals representing th color shade on 



the wheel 2 which best matches the color of the 
test paper portion 51; an uneven patterned code 
section 4 integrally mounted on the underside of 
the wheel 2 and having an uneven pattern (defined 

s by thickened portions 41 and thinned portions 42) 
corresponding to the staged color shades of the 
comparison color sample section 21 so as to op- 
erate the converter switches K as wheel 2 rotates; 
and a display means 14 (composed of a CPU and 

10 other electronic compounds) for displaying in a 
display section 17 the significance represented by 
the color shade which best matches the test paper 
portion 51 as designated by the converter switches 
K. 

is When a test sample color comparison is to be 
carried out using the above color comparison de- 
vice, the test stick 5 is Inserted into the stick 
insertion groove portion 13. In this condition, the 
color test paper portion 51, passed through a stick 

20 insertion inlet portion 35, is viewed through a com- 
parison window 35 and overlies the comparison 
color sample section 21 of wheel 2 in registry 
therewith. In this condition, the manipulable wheel 
2 Is angularly moved (rotated) so that the color of 

25 the color test paper portion 51 can be visually 
compared with the staged color shades on the 
color sample section 21 as wheel 2 rotates to 
determine which color shade is the closest to the 
color of the test paper portion 51. As the wheel 2 is 

30 rotated, the comparison color sample section 21 
underlying the color test paper portion 51 is also 
rotated as is underlying uneven patterned code 
section 4, mounted on the underside of the wheel 
2, so that the plurality of converter switches K 

as underlying the uneven patterned code section 4 In 
registry therewith are turned on or off in accor- 
dance with rotation of wheel 2. As a result, an 
electrical signal representative of the selected color 
shade which underlies the test paper portion 51 at 

40 any given time is generated by the converted 
switches K so that a signal representing the section 
color shade which then underlies and best matches 
the color of the test paper portion 51 is generated 
in accordance with the states (ON or OFF) of the 

45 converter switches K. The significance (for exam- 
ple, the amount of blood sugar) of the selected 
color shade is displayed in the display section 17 
through a memory means which stores the signifi- 
cance of the color shades for different angular 

so positions of wheel 2, as determined by the elec- 
trical signals generated by converter switches K. 

In the color comparison device of Figs. 3 and 
4. a stick insertion groove portion 13 of predeter- 
mined depth is provided in the upper surface of the 
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casing unit 1 at one end portion thereof at a 
position centrally of the width of casing unit 1. The 
stick Insertion groove portion 13 communicates 
with the comparison window 33, through which the 
comparison color sample section 21 can be view- 
ed, through the stick insertion inlet portion 35 
which Is provided at one end of a cover unit 3 fitted 
on the casing unit 1. The cover unit 3 contains a 
window 34 for viewing display 17. The bottom 
surface of the stick insertion groove portion 13 is 
flat as shown in Fig. 4 iies flush with the upper 
surface of the comparison color sample section 21 . 
Therefore, when the test stick 5 is inserted into the 
stick insertion groove portion 13, with the color test 
paper portion 51 provided at the leading end por- 
tion, the leading end passes through inlet portion 
35 and becomes vertically registered with the com- 
parison window 33; that is, the color test paper 
portion 51 is disposed over the upper surface of 
the comparison color sample section 21, and the 
test stick 5 is disposed horizontally. 

In this Inserted condition of the test stick 5, it is 
disposed horizontally in a space between the cover 
unit 3 and the comparison color sample section 21 , 
but it is not held or fixed to the display device, it 
has been found that this arrangement may suffer 
from disadvantages in use, one such disadvantage 
being that If the casing unit 1 is tilted during the 
color comparison operation; the test stick 5 can be 
accidentally disengaged from the! casing unit 1 . 

Summary of the Invention 



It is therefore an object of this invention to 
provide a color comparison device which over- 
comes the above difficulty and can be handled 
more conveniently without suffering from an ac- 
cidental disengagement of a test stick from a cas- 
ing unit. " 

This object has been achieved by a color com- 
parison device comprising a casing unit having a 
comparison window for displaying a rotatable com- 
parison color sample section, a display window for 
displaying the results of the color comparison; a 
test stick insertion groove portion formed in an 
upper surface of the casing unit at one end portion 
thereof and disposed generally centrally of the 
width of the casing unit, with the insertion groove 
portion communicating with the comparison win- 
dow, and with the stick insertion groove portion 
having a bulged fixing section by which a test stick 
when inserted in the insertion groove portion is 
inserted in a flexed condition so that it is held by 
Its flexure in the insertion groove and to the display 
device. 

In this color comparison device, the stick inser- 



tion groove portion communicates with the com- 
parison window through a stick insertion inlet por- 
tion which is provided at on nd of a cov r unit 
fitted on the casing unit and having the display 

5 window and the comparison window. The stick in- 
sertion groove portion has the bulged fixing section 
at its proximal and from which the test stick is to 
be introduced into this groove portion. By virtue of 
the provision of this bulged section, the stick inser- 

10 tion groove portion is the highest at the proximal 
end. With this arrangement, the peak of the bulged 
section is at a level considerably higher than the 
upper surface of the comparison color sample sec- 
tion. Therefore, when the test is to be inserted into 

75 the stick insertion groove portion, the test stick is 
inserted in an Inclined condition because of the 
provision of the bulged section at the proximal end 
of this groove portion, and the distal end portion of 
the test stick is passed through the stick insertion 

20 inlet portion, so that the color test paper portion of 
the test stick is brought into registry with the com- 
parison window. When the distal end of the test 
stick is inserted into the stick insertion inlet portion, 
the test stick is urged downwardly, so that the test 

25 stick is fiexed. 

The test stick is usually made of a sheet of a 
plastics material, and therefore the test stick, when 
flexed, produces a restoring force. This restoring 
force is borne at two points, one is the peak of the 

30 bulged section and the other is the stick insertion 
inlet portion, and the test stick is fixed in a flexed 
condition. Therefore, the test stick in its inserted 
and flexed condition will not be accidentally dis- 
engaged from the device body even when the 

05 body Is held or positioned in different orientations, 
thus providing for a more convenient use. 

Brief Description of the Drawings 

The above objects advantages and features of 
the invention will be better understood from the 
following detailed description provided with the 
4$ preference to the accompanying drawings in which: 
Fig. 1 Is a cross-sectional view of a color 
comparison device embodying the present inven- 
tion; 

Fig, 2 is a perspective view of the color 
so comparison device; 

Fig. 3 is a perspective view of a color com- 
parison device upon which the present invention 
improves; and 

Fig. 4 is a cross-sectional view of the device 
55 of Fig. 3. 
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D tailed Description of the Invention 



Fig. 2 is a perspective vi w of a preferred 
embodiment of a color comparison device of the 
present invention, and Fig. 1 is a cross-section a) 
view thereof. 

This color comparison device is generally simi? 
lar in construction to the color comparison device 
shown in Figs. 3 and 4 and similar parts are 
designated by the same reference numbers. More 
specifically, the color comparison device of the 
invention comprises a casing unit 1 which includes 
an insertion section (stick insertion groove portion) 
13 for removably receiving a color test paper por- 
tion 51 of a test stick 5, and a protruding display 
section 11 for displaying the results of the color 
comparison. A manipulate wheel 2 is rotatably 
fitted on the protruding display section 11 of the 
casing unit and a comparison color sample section 
21 is attached to the upper surface of the manipu- 
late wheel 2 and has a plurality of staged refer- 
ence color shades arranged In a circular array. A 
plurality of converter switches K are mounted on 
the casing unit 1 in registry with the wheel 2 so as 
to convert into results of a visual comparison, as 
wheel 2 is rotated, of the comparison color sample 
section 21 which best matches the color test paper 
portion 51 into electrical signals. 

An uneven patterned code section 4 is integ- 
rally mounted on the underside of the wheel 2 and 
has an uneven pattern (defined by thickened por- 
tions 41 and thinned portions 42) corresponding to 
the staged color shades of the comparison color 
sample section 21 so as to operate the converter 
switches K. A display means 14 (composed of a 
CPU. memory and other electronic components) is 
also provided for displaying in a display section 17 
the significance represented by the color shade 
then underlying the test paper portion 51 . as des- 
ignated by the converter switches K. 

The display means determines, using a central 
processing unit (CPU), which color shade is in 
registry with the test paper portion 51 by the elec- 
trical signals generated by converter switches K 
and uses the electrical signals to retrieve from a 
memory a display value corresponding thereto 
which represents a biochemical condition, e.g., the 
amount of sugar in the blood. This value is then 
displayed to an operator. 

A feature of the present Invention resides In the 
fact that a bulged fixing section 6 Is formed on the 
stick insertion groove position 13 provided at one 
end of the casing unit 1 by which bulged section 
the test stick 5 is inserted in the stick insertion 
groove portion 13 in a flexed condition. 

As seen from Fig. 2 which is the cross-sec- 
tional view, the casing unit 1 comprises a hollow 



body of a flat rectangular shape housing an elec- 
tronic circuitry position 14 comprising a power 
source, the CPU, the memory, etc., the casing unit 
1 having the protruding display section 11 at a 

5 central portion of the upper surface th reof and 
also having a protruding platform 12 at one end 
portion thereof. The stick insertion groove portion 
13 is defined by a recess formed In the upper 
surface of the protruding platform 12 and extending 

70 centrally of the width thereof. The cover unit 3 Is 
fitted on the upper portion of the casing unit 1, and 
has a flat section 31 which has a manipulate 
display window 34 formed therethrough and dis- 
posed in registry with the protruding display see- 
rs tion 11, and a comparison window 33 formed 
through the flat section 31 and disposed in registry 
with the comparison color sample section 21. A 
stick insertion inlet portion 35 defined by a recess 
is provided at insertion groove portion 13. The stick 

20 insertion groove portion 13 communicates with the 
comparison window 33 through the stick insertion 
inlet portion 35. The test stick 5 is inserted into the 
stick insertion groove portion 13 to reach the com- 
parison window 33 through the stick insertion inlet 

25 portion 35. In this Inserted condition, the leading or 
distal end portion of the test stick 5 is disposed in 
a space formed between the cover unit 3 (i.e., the 
upper wall of the insertion inlet portion 35) and the 
upper surface of the comparison color sample sec- 

30 tion 21. 

The stick insertion groove portion 13 has the 
bulged section (bulged fixing section ) 6 at its inlet 
side or proximal end portion from which the test 
stick 5 is to be introduced into the groove portion 

35 13, the bulged section 6 being upwardly curved. 
Because of the provision of the bulged section 6, 
the stick insertion groove portion 13 is the highest 
at its inlet side and gradually slants downwardly 
toward the stick insertion inlet portion 35. That 

40 portion of the insertion groove portion 13 extending 
from the stick insertion inlet portion 35 to the 
comparison color sample section 21 is flat 
(horizontal), as is the case with the conventional 
stick insertion groove portion of the device shown 

45 in Figs. 3 and 4. 

The cover unit 3 has a stopper projection 37 
formed on the lower surface thereof adjacent to a 
rear end of the comparison window 33 remote from 
the stick insertion Inlet portion 34, and a receptive 

so portion 19 in the form of a recess for receiving the 
stopper projection 37 is formed in the upper sur- 
face of the casing unit 1 . Thus, the stopper projec- 
tion 37 fitted in the receptive portion 19 limits a 
depth or length of insertion of the test stick 5 

56 between the cover unit 3 (the comparison window 
33) and the casing unit 1 (the comparison color 
sample section 21). In other words, the stopper 
projection 37 is so positioned that the color test 

4 
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paper portion 51 of the inserted test stick 5 can be 
located in vertical registry with the color compari- 
son sampl section 21 . 

When a test sample cclor comparison is to be 
carried out using the color compaeison device of 
the above construction, a mode key 1a t exposed 
through the manipulate window 34, Is first de- 
pressed to turn on the power source. Then, a 
specimen, for example, blood is applied to the test 
paper portion 51 of the test stick 5, and then a start 
key lb is depressed to activate a timer which sets 
a predetermined reaction time (i.e.. time required 
for the color reaction on test paper portion 51). 
When the timer stops its operation and the oper- 
ator is notified by, for example, an audible beep, 
the test stick 5 is Inserted Into the stick insertion 
groove portion 13, with its test paper portion 51 
first introduced thereinto. At this time, the test stick 
5 is moved into the stick insertion inlet portion 34 
in an inclined condition because of the provision of 
the bulged section 6. Therefore; the test stick 5 is 
flexed to produce a restoring force, and this restor- 
ing force is borne by ] the apex or peak of the 
bulged section 6 ; and the insertion inlet portion 35. 
The distal end of the test stick 5 is passed through 
the insertion inlet portion 35 while it is kept in the 
flexed condition, so that the distal end is brought 
Into abutment against 1 thef--§topper : projection 1 37, 
thereby preventing a further advance of the test 
stick 5. In this condition; the color * test paper por- 
tion 51 is exposed and viewed through the com- 
parison window 33, and Is* disposed in proper reg- 
istry and contact with the upper surface of the 
comparison color sample section 21 . it is also held 
in position by its flexurei •" 

Thus, the test stick 5 is passed through the 
insertion inlet portion 35 In ( the flexed condition 
because of the provision of the bulged section 6, 
and the restoring force produced by this flexing 
(i.e.. a restoring force of the material of the test 
stick 5) is borne by the insertion inlet portion 35 so 
that the test stick is fixed. Therefore, even if the 
device body 1 is tilted- during the time 1 when the 
manipulate wheel 2 is ' rotated to bring different 
color shades on wheel 2 into registration with test 
paper portion 51 , the test stick will not be acciden- 
tally disengaged from ' the device body, thereby 
ensuring a stable color comparison operation. 

As described above, in the present invention, 
the stick insertion groove portion is provided with 
the stick-fixing bulged section, and therefore the 
test stick is moved into the stick insertion inlet 
portion in an inclined condition due to the bulged 
section, so that the test stick is flexed. This flexed 
condition is maintained by the bulged section and 
the insertion inl t portion to thereby positively fix 
the test stick. Therefore, the test stick in its in- 
serted condition is firmly fixed, and so long as an 



outward pulling force is not applied to the test 
stick, the test stick will not be accidentally dis- 
engaged from the devic body during the color 
comparison operation. 

s While a preferred embodiment of th invention 

has been described and Illustrated it should be 
apparent that many modifications can be made 
without departing from the spirit and scope of the 
invention. Accordingly, the invention is not limited 

w by the foregoing description but is only limited by 
the scope of the appended claims. 

Claims 

16 

1 . A color comparison device comprising: 
a casing unit having a comparison window for 
displaying a comparison color sample section 
mounted on a rotatable wheel; 

20 a test stick insertion groove portion formed in an 
upper surface of said casing unit at one end por- 
tion thereof, said insertion groove portion commu- 
nicating with said comparison window so that a 
reagent portion of a test stick inserted into said 

25 insertion groove portion overlies said comparison 
color sample section in said comparison window; 
and 

means for causing a test stick inserted into said 
insertion groove to be held therein. 

30 2. A color comparison device as in claim 1 
wherein said causing means causes an inserted 
test stick to be held in a flexed condition. 

3. A color comparison device as in claim 2 
wherein said causing means comprises a bulged 

35 fixing section provided at said insertion groove and 
an inlet portion of said insertion groove portion, a 
test stick inserted into said insertion groove being 
held in a flexed condition by said bulged fixing 
section and said inlet portion of said insertion 

40 groove. 



45 
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FIG. 2 
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